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A polynucleotide encoding a fusion protein which is stable in a cell, said fusion 
protein comprising: 

(a) a first (poly)peptide; and 

(b) a second (poly)peptide which co-precipitates a chaperone. 

The polynucleotide of claim 1, wherein said first (poly)peptide is unstable in a 
cell. 

The polynucleotide of claim 1 or 2, wherein said first (poly)peptide is or 
comprises an epitope and/or a functional and/or structural domain of a protein, 
and/or a mutated or truncated variant of a protein. 

The polynucleotide of any one of claims 1 to 3, wherein said chaperone belongs 
to the family of heat shock protein (hsp)70 chaperones. 

The polynucleotide of claim 4, wherein said chaperone is hsp73. 

The polynucleotide in particular of any one of claims 1 to 5, wherein said 
second (poly)peptide is a viral T antigen carrying an internal and/or C-terminal 
deletion. 

The polynucleotide of claim 6, wherein the function and/or structure of the N- 
terminal J domain of said viral T antigen is maintained. 

The polynucleotide of claim 6 or 7, wherein said viral T antigen is a viral large T 
antigen. 

The polynucleotide of claim 6 or 7, wherein said viral T antigen is SV40 T 
antigen. 
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10. The polynucleotide of claim 8, wherein said viral large T antigen is SV40 large T 
antigen. 

11. The polynucleotide of claim 10, wherein the about 300 C-terminal amino acids 
of said SV40 large T antigen are deleted. 

12. The polynucleotide of claim 10 or 11, wherein said SV40 large T antigen 
contains amino acids 1 to 272. 

13. The polynucleotide of any one of claims 10 to 12, wherein the internal deletion 
comprises at least part of the nuclear localisation signal. 

14. The polynucleotide of claim 13, wherein amino acids 110 to 152 are deleted. 

15. The polynucleotide of any one of claims 1 to 14 further encoding a tag. 

16. The polynucleotide of any one of claims 1 to 15, wherein said first and second 
(poly)peptide are linked via a protease cleavage site. 

17. A vector comprising the polynucleotide of any one of claims 1 to 16. 

18. The vector of claim 17, wherein said polynucleotide is operatively linked to an 
expression control sequence. 

19. A host cell comprising the polynucleotide of any one of claims 1 to 16, or the 
vector of claim 17 or 18. 

20. The host cell of claim 19 which is a eukaryotic or prokaryotic cell. 

21 . A method for the production of the fusion protein as defined in any one of claims 
1 to 16, said method comprising: 

(a) culturing the host cell of claim 19 or 20 under conditions that allow the 
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synthesis of said fusion protein; and 
(b) recovering said fusion protein from the culture. 

22. The method of claim 21 further comprising the step of separating said fusion 
protein from complexed chaperones. 

23. A fusion protein encoded by the polynucleotide of any one of claims 1 to 16, or 
the vector of claim 17 or 18, or obtainable or obtained by the method of claim 21 
or 22. 

24. A method for the production of a first (poly)peptide as defined in claim 2 or 3, 
said method comprising: 

(a) culturing the host cell of claim 19 or 20 under conditions that allow the 
synthesis of a fusion protein as defined in claim 16; 

(b) recovering said fusion protein from the culture; and 

(c) separating said second (poly)peptide from said fusion protein by 
proteolytic cleavage. 

25. A method for the production of a complex comprising the fusion protein of claim 
23 and a chaperone as defined in claim 4 or 5, said method comprising: 

(a) culturing the host cell of claim 19 or 20 under conditions that allow 
complex formation of said fusion protein with said chaperone; and 

(b) recovering said complex from the culture. 

26. A method for the production of an antibody directed against a first (poly)peptide 
as defined in claim 2 or 3, said method comprising administering in an amount 
sufficient to induce a humoral immune response the polynucleotide of any one 
of claims 1 to 16, the vector of claim 17 or 18, the fusion protein of claim 23, the 
first (poly)peptide obtainable or obtained by the method of claim 24, and/or the 
complex obtainable or obtained by the method of claim 25 to a subject. 



27. A method of immunizing a subject, said method comprising administering in an 
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amount sufficient to induce a humoral and/or cellular immune response the 
polynucleotide of any one of claims 1 to 16, the vector of claim 17 or 18, the 
fusion protein of claim 23, the first (poly)peptide obtainable or obtained by the 
method of claim 24, and/or the complex obtainable or obtained by the method of 
claim 25 to said subject. 

28. A kit comprising: 

(a) the polynucleotide of any one of claims 1 to 1 6; 

(b) the vector of claim 1 7 or 1 8; 

(c) the host cell of claim 1 9 or 20; 

(d) the fusion protein of claim 23; 

(e) the first (poly)peptide obtainable or obtained by the method of claim 24; 

(f) the complex obtainable or obtained by the method of claim 25; and/or 

(g) the antibody obtainable or obtained by the method of claim 26. 

29. A diagnostic composition comprising the polynucleotide of any one of claims 1 
to 16, the vector of claim 17 or 18, the fusion protein of claim 23, the first 
(poly)peptide obtainable or obtained by the method of claim 24, the complex 
obtainable or obtained by the method of claim 25, and/or the antibody 
obtainable or obtained by the method of claim 26. 

30. A method for the detection of the presence of an epitope comprised in a 
(poly)peptide as defined in claim 2 or 3, said method comprising: 

(a) contacting the fusion protein of claim 23 or the first (poly)peptide 
obtainable or obtained by the method of claim 24 with an antibody or a 
cytotoxic T-lymphocyte (CTL) under conditions that allow binding of said 
antibody or CTL to said epitope; and 

(b) detecting whether the antibody or CTL has bound to said epitope. 

31. The method of claim 30, wherein said antibody or CTL is derived from an 
individual infected with a pathogen. 
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32. The method of claim 30 or 31, wherein the first (poly)peptide of said fusion 
protein or said first (poly)peptide obtainable or obtained by the method of claim 
24 is derived from a pathogen. 

33. A pharmaceutical composition comprising the polynucleotide of any one of 
claims 1 to 16, the vector of claim 17 or 18, the fusion protein of claim 23, the 
first (poly)peptide obtainable or obtained by the method of claim 24, the 
complex obtainable or obtained by the method of claim 25, and/or the antibody 
obtainable or obtained by the method of claim 26, and, optionally, a 
pharmaceutical^ acceptable carrier and/or diluent. 

34. The pharmaceutical composition of claim 33 which is a vaccine. 

35. The pharmaceutical composition of claim 34, wherein said vaccine induces a 
humoral and/or cellular immune response. 

36. Use of the polynucleotide of any one of claims 1 to 16 or the vector of claim 17 
or 18 for the production of an antibody directed against a first (poly)peptide as 
defined in claim 2 or 3. 

37. Use of a (poly)peptide comprising an epitope detected by the method of any 
one of claims 30 to 32 or a complex produced by the method of claim 25 for the 
production of an antibody. 
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Additional r marks to s ction V: 

1 . Citations 

The documents mentioned in this IPER are numbered as in the International 
Search Report (ISR), i.e. D1 corresponds to the first document of the ISR etc. 

2. Novelty (Article 33(2) PCT) 

2.1 The present application discloses a polynucleotide encoding a fusion protein 
which is stable in a cell, said fusion protein comprising a first (poly)peptide which 
as such is unstable in a cell, and a second (poly)peptide which co-precipitates a 
chaperone. It further relates to a vector and a host cell comprising said 
polynucleotide and to a method of producing said fusion protein, the first 
(poly)peptide thereof, or a complex thereof. It also relates to a method for 
producing antibodies against said first (poly)peptide and a method of immunizing. 
It further relates to a kit, a diagnostic composition and a pharmaceutical 
composition comprising said fusion protein , the encoding polynucleotide or an 
antibody to the fusion protein. 

2.2 The subject matter of claims 1 -5 satisfies the criterion set forth in Article 33(2) 
PCT. Documents D2 and D3 do not relate to a polynucleotide encoding a fusion 
protein comprising a first polypeptide which is unstable in a cell. Both documents 
relate to a fusion protein of GST, which is soluble. 

2.3 However, claim 6 relates to a polynucleotide encoding a fusion protein comprising 
any first polypeptide and a second polypeptide which is a viral T antigen carrying 
an internal and/or C-terminal deletion.. D2 discloses a polynucleotide encoding a 
fusion protein of GST (first polypeptide) and viral SV40 T antigen fragment 
encoding amino acids 1-272 (thus deleted at the C-terminal) (p. 1 1, I. 17-23). Said 
fusion protein further comprises an IgG binding domain of protein A which is 
considered a tag (p. 3, I. 13-17) and optionally a protease cleavage site (p. 2, 1. 1- 
7 and claims 8-10). D2 also discloses a polynucleotide encoding said fusion 
protein, in a vector comprising an expression control sequence, in a prokaryotic 
host cell (p. 1 1 , 1. 17 - p. 12, I. 1 1). The fusion protein is produced recombinantly 
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and separated by SDS-PAGE which inherently separates the fusion protein from 
the complexed chaperones. D2 further discloses thrombin cleavage of the fusion 
protein (p. 13, 1. 28-32). D2 also discloses a kit (or diagnostic composition) 
comprising the fusion protein (p. 7, I. 1-5). D2 further discloses a method of 
contacting the fusion protein with an antibody (p. 14, I. 29 - p. 15, I. 15). A 
pharmaceutical composition of e.g. the fusion protein can be interpreted as the 
fusion protein in saline or water, which is also disclosed in D2. 
Thus D2 anticipates the subject matter of claims 6-12, 15-23, 25, 28-30 and 33. 

2.4 Moreover, document D3 discloses a construct similar to that disclosed in D2, 

namely encoding a fusion protein of GST, a tag, and the 1-272 fragment of SV40 
TAg (Fig. 5A and the abstract). Said fusion protein is expressed in E. coli. 
Therefore also D3 anticipates the subject matter of claims 6-12, 15 and 17-23. 

3- Inventive step (Article 33(3) PCT) 

3.1 The present application does not satisfy the criterion set forth in Article 33(3) PCT 
because the subject matter of claims 1-6, 24, 26-27 and 34-37 does not involve 
an inventive step in view of document D7. 

D7 discloses the tight binding of cT-Ag to hsp73 (in fact D6 (on p. 2018, right 
column, paragraph 2) discloses that cT-Ag associates with hsp73 for more than 6 
hours, whereas other proteins associate with hsp73 only transiently, i.e. < 1 h). It 
seems that the stabilizing effect of hsp73 demonstrated in the present application 
is based on the strong interaction between cT-Ag and hsp73. Especially in view of 
the vague definition of 'co-precipitating 1 in the description (p. 6: ' in general , an 
interaction ... that leads to precipitation... upon interaction .. with a specific 
precipitating agent...'), it appears doubtful whether any other (poly)peptide 'co- 
precipitating' hsp73 will enable increased stability of a fusion protein. 
Similarly, it is questionable whether binding to any chaperone, other than hsp73, 
will result in increased stability of a fusion protein to which it is complexed. It is 
even more doubtful whether any chaperone will enable a humoral immune 
response, antibody production or vaccination. It appears that the numerous 
chaperones (including the GrpE family of chaperones) have differing functions and 
that not necessarily any chaperone enables the presentation of peptides to CTL. 
Therefore the I PEA considers that the subject matter of claims 1-6, 24, 26-27 and 
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34-37 does not solve the problem of the present invention over the entire breadth 
of the claims. 

3.2 D7 discloses the binding of cT-Ag and T272 to hsp73. It further suggests that 
hsp73 transports cT-Ag into a subcellular compartment where this protein is 
degraded. Thus D7 in fact teaches away from the hypothesis that complexing with 
hsp73 may result in increased stability of fusion proteins. Thus an inventive step 
can be recognized for a polynucleotide encoding a fusion protein of a first 
unstable protein and cT-Ag (or T272) which binds hsp73. Thus the subject matter 
of claims 12 or 13, insofar as they are dependent on claim 4, could be considered 
inventive. 

3.3 Document D7 discloses a cytoplasmic TAg variant (cT-Ag) which lacks an internal 
fragment comprising at least part of the NLS, more specifically residues 1 10-152, 
and which still complexes with the hsp73 chaperone (p. 1484, right column, 48-51 
and Fig. 2). Thus it is obvious for the skilled person that said region can be 
removed without affecting the ability of the fusion protein to complex with the 
chaperone. Therefore the subject matter of claims 13-14 lacks an inventive step. 

3.4 Claims 31 -32 do not include any additional matter that could render them 
inventive as such. Thus they would be allowable only in combination with a novel 
and inventive main claim. 

4. Industrial applicability (Article 33(4) PCT) 

4.1 The subject matter of claims 1-25 and 28-35 is industrially applicable. 

4.2 The subject matter of claims 26-27 and 36-37 includes methods of treatment of 
the human or animal body and is thus excluded from examination by Article 
34(4)(a)(i) PCT in combination with Rule 67(iv) PCT. For the assessment of these 
claims on the question whether they are industrially applicable, no unified criteria 
exist in PCT. The patentability can also be dependent upon the formulation of the 
claims. The EPO, for example, does not recognize as industrially applicable the 
subject matter of claims to the use of a compound in medical treatment, but will 
allow, however, claims to a known compound for first use in medical treatment 
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and the use of such a compound for the manufacture of a medicament for a new 
medical treatment. 

The applicant is already informed that in the case of a European application, 
claims 26-27 and 36-37 are not allowable because 'methods of treatment of 
human or animal body by surgery or by therapy and diagnostic methods practised 
on the human or animal body shall not be regarded as inventions which are 
susceptible of industrial application'. 

Additional remarks to section VIII: 

The following objections are raised under Article 6 PCT concerning the clarity of the 
claims: 

1 . The subject matter of claims 1 -1 1 and 1 3-6 lacks clarity in that the polynucleotide 
appears insufficiently characterized by technical features. According to Article 6 
PCT in combination with Rule 6.3 PCT the claims shall define the matter for which 
protection is sought in terms of technical features. The IPEA considers that a 
peptide, polypeptide, protein, oligonucleotide, gene, etc., being chemical 
products, must be characterized clearly and unambiguously by their amino acid 
and/or nucleic acid sequences, i.e. by reference to their specific SEQ ID NO. The 
characterization of a polypeptide only by the desired function (i.e. co-precipitating 
chaperones) is not clear, especially in view of the vague wording 'co- 
precipitating'. It is well known in the art that precipitation depends largely on the 
affinity of the precipitating agent and on the precipitation conditions. Co- 
precipitation will depend on the affinity between the polypeptide and, in this case, 
the chaperone. Thus in the absence of a clear definition of the second 
(poly)peptide, by technical features or by unambiguous functional features, the 
subject matter of claims 1-16 is considered to lack clarity. 

2. Claim 25 lacks clarity in that it refers to a chaperone as defined in claim 4 or 5, 
whereas claims 3 and 4 relate to a chaperone. 



Form PCT/Separate Sheet/409 (Sheet 4) (EPO-April 1997) 



PATENT COOPERATION TREATY 



From the 

INTERNATIONAL PRELIMINARY EXAMINING AUTHORITY 



To: 

VOSSIUS & PARTNER 
Siebertstrasse 4 
D-81675 Munich 
ALLEMAGNE 



l EINGEGAN 

Vosstus & Partn 
2 a Dez. 20Q0 



GEN 



\ i-nst 
! bearb.: 



PCT 



NOTIFICATION OF TRANSMITTAL OF 
THE INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 



(PCT Rule 71.1) 



Date of mailing 
(day/month/year) 



28.12.2000 



Applicant's or agent's file reference 
C 2086 PCT 



IMPORTANT NOTIFICATION 



International application No. 
PCT/EP98/06298 



International fifing date (day/month/year) 
02/10/1998 



Priority date (day/month/year) 
02/10/1998 



Applicant 

REIMANN, Hansjorg et al. 



1 . The applicant is hereby notified that this International Preliminary Examining Authority transmits herewith the 
international preliminary examination report and its annexes, if any, established on the international application. 

2. A copy of the report and its annexes, if any, is being transmitted to the International Bureau for communication 
to all the elected Offices. 

3. Where required by any of the elected Offices, the international Bureau will prepare an English translation of the 
report (but not of any annexes) and will transmit such translation to those Offices. 

4. REMINDER 

The applicant must enter the national phase before each elected Office by performing certain acts (filing 
translations and paying national fees) within 30 months from the priority date (or later in some Offices) (Article 
39(1)) (see also the reminder sent by the International Bureau with Form PCT/IB/301). 

Where, a translation of the international application must be furnished to an elected Office, that translation must 
contain a translation of any annexes to the international preliminary examination report. It is the applicant's 
responsibility to prepare and furnish such translation directly to each elected Office concerned. 

For further details on the applicable time limits and requirements of the elected Offices, see Volume II of the 
PCT Applicant's Guide. 



Name and mailing address of the I PEA/ 



European Patent Office 
D-80298 Munich 

Tel. +49 89 2399 - 0 Tx: 523656 epmu d 
Fax: +49 89 2399 - 4465 



Authorized officer 
Papiol Rovira, M 

Te!.+49 89 2399-7199 




Form PCT/I PEA/41 6 (July 1992) 



PATENT COOPERATION "^ATY 

PCT 

INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 



Applicant's or agent's file reference 
C 2086 PCT 


■ See Notification of Transmittal of International 
FOR FURTHER ACTION Preliminary Examination Report (Form PCT/IPEA/416) 


International application No. 
PCT/EP98/06298 


international filing date (day/month/year) 
02/10/1998 


Priority date (day/month/year) 
02/10/1998 


International Patent Classification (IPC) or national classification and IPC 
C12N 15/62 


Applicant 






REIMANN, Hansjorg et al. 







1 . This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 

2. This REPORT consists of a total of 7 sheets, including this cover sheet. 

IS This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 5 sheets. 



3. This report contains indications relating to the following items: 
I Basis of the report 



IV □ Lack of unity of invention 



II 


□ 


III 


□ 


IV 


□ 


V 




VI 


□ 


VII 


□ 


VIII 





Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations suporting such statement 



Certain observations on the international application 



Date of submission of the demand 
06/04/2000 


Date of completion of this report 
28.12.2000 


Name and mailing address of the international 
preliminary examining authority: . 

European Patent Office 

D-80298 Munich 
Z# Tel. +49 89 2399 - 0 Tx: 523656 epmu ci 

Fax: +49 89 2399 - 4465 


Authorized officer ^ ^ 

van Heusden, M (f £wl l) 
Telephone No. +49 89 2399 8145 XSgwojjs/ 



Form PCT/i PEA/409 (cover sheet) (January 1994) 



INTERNATIONAL PREOMINARY 
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I. Basis of the report 



1. 



This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Articfe 14 are referred to in this report as "originally fifed" and are not annexed to 
the report since they do not contain amendments (Rules 70. 16 and 70. 1 7).): 
Description, pages: 

1-39 as originally filed 

Claims, No.: 

1 -37 with telefax of 1 9/1 0/2000 

Drawings, sheets: 

1/7-7/7 as originally filed 



2. With regard to the language, all the elements marked above were available or furnished to this Authority in the 
language in which the international application was filed, unless otherwise indicated under this item. 

These elements were available or furnished to this Authority in the following language: , which is: 

□ the language of a translation furnished for the purposes of the international search (under Rule 23.1 (b)). 

□ the language of publication of the international application (under Rule 48.3(b)). 

□ the language of a translation furnished for the purposes of international preliminary examination (under Rule 
55.2.and/or 55.3). 

3. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the 
international preliminary examination was carried out on the basis of the sequence listing: 

. □ contained in the international application in written form. 

□ filed together with the international application in computer readable form. 

□ furnished subsequently to this Authority in written form. 

□ furnished subsequently to this Authority in computer readable form. 

□ The statement that the subsequently furnished written sequence listing does not go beyond the disclosure in 
the international application as filed has been furnished. 

□ The statement that the information recorded in computer readable form is identical to the written sequence 
listing has been furnished. 

4. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, . Nos.: 
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□ the drawings, 



sheets: 



5. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

(Any replacement sheet containing such amendments must be referred to under item 7 and annexed to this 
report.) 

6. Additional observations, if necessary: 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations supporting such statement 

1. Statement 



Novelty (N) 


Yes: 


Claims 


1-5, 13-14, 24, 26-27, 31-32, 34-37 




No: 


Claims 


6-12, 15-23, 25, 28-30, 33 


Inventive step (IS) 


Yes: 


Claims 






No: 


Claims 


1-37 


Industrial applicability (IA) 


Yes: 


Claims 


1-25, 28-35 




No: 


Claims 


26-27, 36-37 (?) 



2. Citations and explanations 
see separate sheet 



VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 
see separate sheet 
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Additional remarks to section V: 

1. Citations 

The documents mentioned in this IPER are numbered as in the International 
Search Report (ISR), i.e. D1 corresponds to the first document of the ISR etc. 

2. Novelty (Article 33(2) PCT) 

2.1 The present application discloses a polynucleotide encoding a fusion protein 
which is stable in a cell, said fusion protein comprising a first (poly)peptide which 
as such is unstable in a cell, and a second (poly)peptide which co-precipitates a 
chaperone. It further relates to a vector and a host cell comprising said 
polynucleotide and to a method of producing said fusion protein, the first 
(poly)peptide thereof, or a complex thereof. It also relates to a method for 
producing antibodies against said first (poly)peptide and a method of immunizing. 
It further relates to a kit, a diagnostic composition and a pharmaceutical 
composition comprising said fusion protein , the encoding polynucleotide or an 
antibody to the fusion protein. 

2.2 The subject matter of claims 1-5 satisfies the criterion set forth in Article 33(2) 
PCT. Documents D2 and D3 do not relate to a polynucleotide encoding a fusion 
protein comprising a first polypeptide which is unstable in a cell. Both documents 
relate to a fusion protein of GST, which is soluble. . 

2.3 However, claim 6 relates to a polynucleotide encoding a fusion protein comprising 
any first polypeptide and a second polypeptide which is a viral T antigen carrying 
an internal and/or C-terminal deletion. D2 discloses a polynucleotide encoding a 
fusion protein of GST (first polypeptide) and viral SV40 T antigen fragment 
encoding amino acids 1 -272 (thus deleted at the C-terminal) (p. 1 1 , I. 1 7-23). Said 
fusion protein further comprises an IgG binding domain of protein A which is 
considered a tag (p. 3, I. 13-17) and optionally a protease cleavage site (p. 2, I. 1- 
7 and claims 8-10). D2 also discloses a polynucleotide encoding said fusion 
protein, in a vector comprising an expression control sequence, in a prokaryotic 
host cell (p. 11 , I. 17 - p. 12, I. 1 1). The fusion protein is produced recombinantly 
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and separated by SDS-PAGE which inherently separates the fusion protein from 
the complexed chaperones. D2 further discloses thrombin cleavage of the fusion 
protein (p. 13, I. 28-32). D2 also discloses a kit (or diagnostic composition) 
comprising the fusion protein (p. 7, I. 1-5). D2 further discloses a method of 
contacting the fusion protein with an antibody (p. 14, I. 29 - p. 15, I. 15). A 
pharmaceutical composition of e.g. the fusion protein can be interpreted as the 
fusion protein in saline or water, which is also disclosed in D2. 
Thus D2 anticipates the subject matter of claims 6-12, 15-23, 25, 28-30 and 33. 

2.4 Moreover, document D3 discloses a construct similar to that disclosed in D2, 

namely encoding a fusion protein of GST, a tag, and the 1-272 fragment of SV40 
TAg (Fig. 5A and the abstract). Said fusion protein is expressed in E. coli. 
Therefore also D3 anticipates the subject matter of claims 6-12, 15 and 17-23. 

3. Inventive step (Article 33(3) PCT) 

3.1 The present application does not satisfy the criterion set forth in Article 33(3) PCT 
because the subject matter of claims 1-6, 24, 26-27 and 34-37 does not involve 
an inventive step in view of document D7. 

D7 discloses the tight binding of cT-Ag to hsp73 (in fact D6 (on p. 2018, right 
column, paragraph 2) discloses that cT-Ag associates with hsp73 for more than 6 
hours, whereas other proteins associate with hsp73 only transiently, i.e. < T h). It 
seems that the stabilizing effect of hsp73 demonstrated in the present application 
is based on the strong interaction between cT-Ag and hsp73. Especially in view of 
the vague definition of 'co-precipitating' in the description (p. 6: ' in general , an 
interaction ... that leads to precipitation... upon interaction .. with a specific 
precipitating agent...'), it appears doubtful whether any other (poly)peptide 'co- 
precipitating' hsp73 will enable increased stability of a fusion protein. 
Similarly, it is questionable whether binding to any chaperone, other than hsp73, 
will result in increased stability of a fusion protein to which it is complexed. It is 
even more doubtful whether any chaperone will enable a humoral immune 
response, antibody production or vaccination. It appears that the numerous 
chaperones (including the GrpE family of chaperones) have differing functions and 
that not necessarily any chaperone enables the presentation of peptides to CTL. 
Therefore the IPEA considers that the subject matter of claims 1-6, 24, 26-27 and 
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34-37 does not solve the problem of the present invention over the entire breadth 
of the claims. 

3.2 D7 discloses the binding of cT-Ag and T272 to hsp73. It further suggests that 
hsp73 transports cT-Ag into a subcellular compartment where this protein is 
degraded. Thus D7 in fact teaches away from the hypothesis that complexing with 
hsp73 may result in increased stability of fusion proteins. Thus an inventive step 
can be recognized for a polynucleotide encoding a fusion protein of a first 
unstable protein and cT-Ag (or T272) which binds hsp73. Thus the subject matter 
of claims 12 or 13, insofar as they are dependent on claim 4, could be considered 
inventive. 

3.3 Document D7 discloses a cytoplasmic TAg variant (cT-Ag) which lacks an internal 
fragment comprising at least part of the NLS, more specifically residues 1 10-152, 
and which still complexes with the hsp73 chaperone (p. 1484, right column, 48-51 
and Fig. 2). Thus it is obvious for the skilled person that said region can be 
removed without affecting the ability of the fusion protein to complex with the 
chaperone. Therefore the subject matter of claims 13-14 lacks an inventive step. 

3.4 Claims 31-32 do not include any additional matter that could render them 
inventive as such. Thus they would be allowable only in combination with a novel 
and inventive main claim. 

4. Industrial applicability (Article 33(4) PCT) 

4.1 The subject matter of claims 1-25 and 28-35 is industrially applicable. 

4.2 The subject matter of claims 26-27 and 36-37 includes methods of treatment of 
the human or animal body and is thus excluded from examination by Article 
34(4)(a)(i) PCT in combination with Rule 67(iv) PCT. For the assessment of these 
claims on the question whether they are industrially applicable, no unified criteria 
exist in PCT. The patentability can also be dependent upon the formulation of the 
claims. The EPO, for example, does not recognize as industrially applicable the 
subject matter of claims to the use of a compound in medical treatment, but will 
allow, however, claims to a known compound for first use in medical treatment 
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and the use of such a compound for the manufacture of a medicament for a new 
medical treatment. 

The applicant is already informed that in the case of a European application, 
claims 26-27 and 36-37 are not allowable because 'methods of treatment of 
human or animal body by surgery or by therapy and diagnostic methods practised 
on the human or animal body shall not be regarded as inventions which are 
susceptible of industrial application'. 

Additional remarks to section VIII: 

The following objections are raised under Article 6 PCT concerning the clarity of the 
claims: 

1 . The subject matter of claims 1-1 1 and 13-6 lacks clarity in that the polynucleotide 
appears insufficiently characterized by technical features. According to Article 6 
PCT in combination with Rule 6.3 PCT the claims shall define the matter for which 
protection is sought in terms of technical features. The IPEA considers that a 
peptide, polypeptide, protein, oligonucleotide, gene, etc., being chemical 
products, must be characterized clearly and unambiguously by their amino acid 
and/or nucleic acid sequences, i.e. by reference to their specific SEQ JD NO. The 
characterization of a polypeptide only by the desired function (i.e. co-precipitating 
chaperones) is not clear, especially in view of the vague wording 'co- 
precipitating'. It is well known in the art that precipitation depends largely on the 
affinity of the precipitating agent and on the precipitation conditions. Co- 
precipitation will depend on the affinity between the polypeptide and, in this case, 
the chaperone. Thus in the absence of a clear definition of the second 
(poly)peptide, by technical features or by unambiguous functional features, the 
subject matter of claims 1 -1 6 is considered to lack clarity. 

2. Claim 25 lacks clarity in that it refers to a chaperone as defined in claim 4 or 5, 
whereas claims 3 and 4 relate to a chaperone. 
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Claims 

1. A polynucleotide encoding a fusion protein which is stable in a cell, said fusion 
protein comprising: 

(a) a first (poly)peptide which as such is unstable in a cell; and 

(b) a second (poly)peptide which co-precipitates a chaperone. 

2. The polynucleotide of claim 1, wherein said first (poly)peptide is or comprises 
an epitope and/or a functional and/or structural domain of a protein, and/or a 
mutated or truncated variant of a protein. 

3. The polynucleotide of claims 1 or 2, wherein said chaperone belongs to the 
family of heat shock protein (hsp)70 chaperones. 

4. The polynucleotide of claim 3, wherein said chaperone is hsp73. 

5. The polynucleotide of any one of claims 1 to 4, wherein said second 
(poty)peptide is a viral T antigen carrying an internal and/or C-terminal deletion. 

6. A polynucleotide encoding a fusion protein which is stable in a cell, said fusion 
protein comprising a first (poly)peptide and a second (poly)peptide which is a 
viral T antigen carrying an internal and/or C-terminal deletion. 

7. The polynucleotide of claim 5 or 6, wherein the function and/or structure of the 
N-terminal J domain of said viral T antigen is maintained. 

8. The polynucleotide of any one of claims 5 to 7, wherein said viral T antigen is a 
viral large T antigen. 

9. The polynucleotide of any one of claims 5 to 7, wherein said viral T antigen is 
SV40 T antigen. 
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10. The polynucleotide of claim 8, wherein said viral large T antigen is SV40 large T 
antigen. 

11. The polynucleotide of claim 10, wherein the about 300 C-terminal amino acids 
of said SV40 large T antigen are deleted. 

12. The polynucleotide of claim 10 or 11, wherein said SV40 large T antigen 
contains amino acids 1 to 272. 

13. The polynucleotide of any one of claims 10 to 12, wherein the internal deletion 
comprises at least part of the nuclear localisation signal. 

14. The polynucleotide of claim 13, wherein amino acids 110 to 152 are deleted. 

15. The polynucleotide of any one of claims 1 to 14 further encoding a tag. 

16. The polynucleotide of any one of claims 1 to 15, wherein said first and second 
(poly)peptide are linked via a protease cleavage site. 

17. A vector comprising the polynucleotide of any one of claims 1 to 16. 

18. " The vector of claim 17, wherein said polynucleotide is operatively linked to an 

expression control sequence. 

19. A host cell comprising the polynucleotide of any one of claims 1 to 16, or the 
vector of claim 1 7 or 1 8. 

20. The host cell of claim 1 9 which is a eukaryotic or prokaryotic cell. 

21 . A method for the production of the fusion protein as defined in any one of claims 
1 to 16, said method comprising: 

(a) culturing the host cell of claim 19 or 20 under conditions that allow the 
synthesis of said fusion protein; and 
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(b) recovering said fusion protein from the culture. 

22. The method of claim 21 further comprising the step of separating said fusion 
protein from complexed chaperones. 

23. A fusion protein encoded by the polynucleotide of any one of claims 1 to 16, or 
the vector of claim 1 7 or 1 8, or obtainable or obtained by the method of claim 21 
or 22. 

24. A method for the production of a first (poly)peptide as defined in claim 1 or 2, 
said method comprising: 

(a) culturing the host cell of claim 19 or 20 under conditions that allow the 
synthesis of a fusion protein as defined in claim 16; 

(b) recovering said fusion protein from the culture; and 

(c) separating said second (poly)peptide. from said fusion protein by 
proteolytic cleavage. 

25. A method for the production of a complex comprising the fusion protein of claim 
23 and a chaperone as defined in claim 4 or 5, said method comprising: 

(a) culturing the host cell of claim 19 or 20 under conditions that allow 
complex formation of said fusion protein with said chaperone; and 

(b) recovering said complex from the culture. 

26. A method for the production of an antibody directed against a first (poly)peptide 
as defined in claim 1 or 2, said method comprising administering in an amount 
sufficient to induce a humoral immune response the polynucleotide of any one 
of claims 1 to 16, the vector of claim 17 or 18, the fusion protein of claim 23, the 
first (poly)peptide obtainable or obtained by the method of claim 24, and/or the 
complex obtainable or obtained by the method of claim 25 to a subject. 

27. A method of immunizing a subject, said method comprising administering in an 
amount sufficient to induce a humoral and/or cellular immune response the 
polynucleotide of any one, of claims 1 to 16, the vector of claim 17 or 18, the 
fusion protein of claim 23, the first (poly)peptide obtainable or obtained by the 
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method of claim 24, and/or the complex obtainable or obtained by the method of 
claim 25 to said subject. 

28. A kit comprising: 

(a) the polynucleotide of any one of claims 1 to 1 6; 

(b) the vector of c-'^lnn 1 7 or 1 8: 

(c) the host cell of claim 19 or 20; 

(d) the fusion protein of claim 23; 

(e) the first (poly)peptide obtainable or obtained by the method of claim 24; 

(f) the complex obtainable or obtained by the method of claim 25; and/or 

(g) the antibody obtainable or obtained by the method of claim 26. 

29. A diagnostic composition comprising the polynucleotide of any one of claims 1 
to 16, the vector of claim 17 or 18, the fusion protein of claim 23, the first 
(poly)peptide obtainable or obtained by the method of claim 24, the complex 
obtainable or obtained by the method of claim 25, and/or the antibody 
obtainable or obtained by the method of claim 26. 

30. A method for the detection of the presence of an epitope comprised in a 
(poly)peptide as defined in claim 1 or 2, said method comprising: 

(a) contacting the fusion protein of claim 23 or the first (poly)peptide 
obtainable or obtained by the method of claim 24 with an antibody or a 
cytotoxic T-lymphocyte (CTL) under conditions that allow binding of said 
antibody or CTL to said epitope; and 

(b) detecting whether the antibody or CTL has bound to said epitope. 

31. The method of claim 30, wherein said antibody or CTL is derived from an 
individual infected with a pathogen. 

32. The method of claim 30 or 31, wherein the first (poly)peptide of said fusion 
protein or said first (poly)peptide obtainable or obtained by the method of claim 
24 is derived from a pathogen. 
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33. A pharmaceutical composition comprising the polynucleotide of any one of 
claims 1 to 16, the vector of claim 17 or 18, the fusion protein of claim 23, the 
first (poly)peptide obtainable or obtained by the method of claim 24, the 
complex obtainable or obtained by the method of claim 25, and/or the antibody 
obtainable or obtained by the method of claim 26, and, optionally, a 
pharmaceutical! y acceptable carrier and/or diluent. 

34. The pharmaceutical composition of claim 33 which is a vaccine. 

35. The pharmaceutical composition of claim 34, wherein said vaccine induces a 
humoral and/or cellular immune response. 

36. Use of the polynucleotide of any one of claims 1 to 16 or the vector of claim 17 
or 18 for the production of an antibody directed against a first (poly)peptide as 
defined in claim 1 or 2. 

37. Use of a (poly)peptide comprising an epitope detected by the method of any 
one of claims 30 to 32 or a complex produced by the method of claim 25 for the 
production of an antibody. 
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